Interdisciplinary approaches are sought in academia as a means to help resolve aspects of unsustainability. In management education, one of many challenges that relate to interdisciplinary working is the development and reinforcement of disciplinary working in teaching sessions. Indeed, perspectives on sustainable development from different disciplines can be brought into teaching activities and presented to students. However, taking different perspectives into education require students to be actively engaged. Drawing on the novel approach known as gamification, this paper explores how it can be used to elevate students' engagement in management education for sustainable development. Gamification is a broad concept, which has been used in multiple settings such as marketing to promote actor engagement. Using case study research, a case was developed to illustrate the use of gamification in an education management context. Findings show how gamification can be used in teaching to increase motivation and engagement among students. The paper concludes that gamification may offer a pedagogic approach to elevate students' engagement in management education for sustainable development and to promote multi-disciplinary working.
seek new approaches to address sustainability challenges, such as climate change, environmental pollution and depletion of natural resources. Drawing on research in social sciences, realists such as Rockström et al. (2009) account for sustainable development as a progressive process towards predefined goals, e.g. 2 degree Celsius. In contrast, constructivist perspectives suggest that sustainable development constitutes multiple, complex and ongoing processes where destinations are unknown (Guy & Farmer, 2001; Guy, 2006; Guy & Shove, 2000) . Independent of approach, realist or constructivist, sustainability challenges and associated pathways to more sustainable states are uncertain, multiple and diverse. The complexity suggests that interdisciplinary approaches are needed to progressively shape and modulate sustainable development trajectories.
Interdisciplinary working is promoted in academic (and industry) contexts to develop initiatives that may help to resolve sustainability challenges. Interdisciplinary working in education is understood as teaching approaches that bring two or more academic disciplines together in education for sustainable development (Brooks & Ryan, 2008) . Longhurst (2014) identifies that education for sustainable development is widely present in many programmes in higher education, and educators in such contexts need to engage and foster students learning in such contexts. This paper draws on a novel approach known as gamification, defined by Deterding et al. (2011) as the use of game elements in non-game contexts, to explore how it can be used as means to engage students in management education for sustainability. It also explores the potential to promote interdisciplinary working in such contexts.
The paper has the following structure. First, a literature review introduces a broad perspective on pedagogy in terms of theories and concepts of how teaching and learning proceed in practice. The notion of interdisciplinary working for sustainable development is then introduced followed by the gamification concept and associated game elements. An analytical framework is developed from literature to analyze gamification in management education for sustainable development (Wiek et al., 2011) . Second, method and approach to this study is presented and findings from an empirical case presented. Third, gamification in management education for sustainable developed is discussed, including its potential to promote interdisciplinary working in such contexts. The paper concludes the insights gained from this study.
Approach and Method
This study has an inductive approach and commenced with a thorough literature review on gamification in education to identify relevant theoretical concepts and the research forefront on educational use of gamification. The literature review identifies multiple game elements and their deployment in education, which are presented in Section 3.3 and 3.4. A perspective on pedagogy was also applied to develop a framework for analysing the use of gamification in education. An empirical study was conducted subsequently in which the analytical cation, point to the needs for active student learning (Wiek et al., 2011) . The authors of this paper are actively engaged and participate in this course, which enabled access to a rich set of data and insights in the pedagogical processes. The empirical case was analysed to illustrate how gamification in management education for sustainable development, including how gamification may promote interdisciplinary working in such context.
Literature Review and Analytical Framework
This section presents a brief literature review teaching and learning for sustainable development is followed by the idea of gamification in educational settings.
An analytical framework to analyze gamification in educational settings is developed subsequently.
Teaching and Learning
Pedagogy is concerned with theories and concepts of how teaching and learning proceed in practice. In their study on how teaching and learning proceed in practice, Biggs and Tang (2011) explore the role of, and interaction between, teacher and students. There are broadly three classical approaches to teaching and learning (Biggs & Tang, 2011): 1) Teachers display information (e.g. performing a lecture) and students absorb the information, e.g. via note taking 2) Teachers explain concepts (e.g. lecture or seminar) and students develop skills to understand these, e.g. via critical reflection 3) Students engage with learning activities (e.g. individual or group projects) and teacher support them, e.g. via supervision
This framework of how teaching and learning proceed in practice implies different roles and interactions in education settings between teacher and students.
It suggests that the role of teacher and students shifts between different forms of activeness. The teacher can be active in terms displaying information whereby students become somewhat passive recipients. In contrast, students can also have more active roles via exploration and critical reflection whereby teachers act as supporter or facilitator. Seen this way, teaching and learning can be described as co-creational process, where both teacher and learners play major roles. How students engage in learning activities are therefore important. Biggs and Tang (2011) delineate two distinct approaches to learning, these are surface and deep learning.
The surface approach to learning involves a low level engagement in learning 
Interdisciplinary Working for Sustainable Development
There are numerous definitions and accounts of interdisciplinary working (Brooks & Ryan, 2008; Gibbons et al., 1994; Wiek et al., 2011) . In simple terms, such approaches are often distinguished from intra disciplinary working-situations when disciplines work together to generate knowledge using a common scientific approach. For example, there has been talk of a "climate science" which encompasses social and natural sciences. In contrast, inter disciplinary working is when disciplines work together on a particular topic of interest but do not seek to develop a common scientific approach. Thus the power of such approaches is in the pluralist application of various perspectives and the varied and multiple insights which can be generated. In no way does this presuppose that disciplines are working on a common problem. Rather, different disciplinary perspectives generate variegated insights founded on different problems and inferred resolutions. In such situations, disciplines work in pluralistic fashion to create a rich picture.
Interdisciplinary working in education for sustainable development is also a subject of a growing literature (Brooks & Ryan, 2008; Orr, 2002) . In management education, one of many challenges to interdisciplinary working is the devel- where two or more disciplines offers plurality of perspectives may therefore be a key challenge to overcome. This paper explores such challenges of interdisciplinary working by drawing on a novel concept, gamification, and its potential as pedagogic approach to promote interdisciplinary working for sustainable development. We now turn to the literature on gamification in education.
Gamification and Game Elements
A widely used definition developed by Deterding et al. (2011) targeted to runners to make running fun. As such, gamification is applied in various contexts such as education, health, business and sustainability. By implementing game elements, gamification initiatives in these contexts often aim to influence people and promote desirable actions and behavior, for example, when they exercise running, shop, teach and learn. In many instances, gamification is deployed to motivate people to become actively engaged, e.g. to engage activities associated with healthy lifestyle.
A key component in gamifications is the game elements. A variety of game elements are articulated in literature (Deterding et al., 2011; Dicheva et al., 2015; Erenli, 2013; Hamari et al., 2014; Lee & Hammer, 2011; Stott & Neustaedter, 2013) . Drawing on this literature, game elements are categorised in terms of surface elements, underlying dynamics and game experience. Surface elements are visual and tangible game attributes, e.g. points and leader boards. Underlying dynamic encapsulates game like conditions that create some form of dynamic, e.g. an overarching story, challenges and a sense of progression. Game experience is attributes that create game like experience for those in involved in a gamified activity, e.g. competition, a sense of fun or enjoyment.
Surface elements (e.g. point systems) are arguably the most common type of game element deployed in gamification initiatives (Hamari et al., 2014 Game experience includes attributes in games that create game like experiences, e.g. challenges, competition and enjoyment, in non-game contexts.
Games typically challenge players to complete difficult tasks or missions (Koster, 2004) . Games may also involve some form of competition that engage and motivate players to compete with other players. Another typical experience that games can provoke is a sense of fun or enjoyment. Having introduced the gamification concept with particular focus on various game elements, its deployment in teaching and learning contexts is presented in the next section.
Gamification in Education: An Analytical Framework
Gamification is widely deployed in education settings (Dicheva et al., 2015) . In such contexts, the most commonly used game elements are point systems, levels and leaderboards. The use of such game elements in pedagogical processes can engage students in challenging activities (e.g. online tests), which provide students with feedback during learning. Such feedback is a form of formative assessment. Gamification used in this way is, however, criticized for not adding value to teaching and learning (Lee & Hammer, 2011 also commonly used in exams and overall achievements in a course are graded.
By implication, the use of point system and associated surface elements is therefore criticized and does not recognized the full potential for gamification in education.
A study of gamification in teaching and learning contexts by Stott and Neustaedter (2013) points to additional game elements beyond points and leaderboards; these are freedom to fail, feedback, progression and story-telling. In educational settings, trial and error may encourage students to engage in learning activities, make decisions on what to explore, and crucially to be exposed to consequences of making poor decisions (Kapp, 2012) . This form of freedom to fail approach can be useful during a course to allow students to engage in the process of learning and not only focusing on the end-result. Trial and error is closely related to feedback and sense of progression. Feedback is commonly used in education to inform students how well they are doing and what they need to improve. Feedback can also be given by the students to inform the teacher about their experience of the course and how the course can be improved. Feedback is therefore an interactive two-way process. In education, feedback between teacher and students that are provided during the process of learning, also known as formative assessment, offers opportunities for both teacher and students to improve during a course. In games, however, feedback tends to be very frequent and targeted compared to that of feedback in education (Kapp, 2012) . Therefore, feedback as game element can be used in education to promote frequent and targeted feedback to students. Feedback can also help create a sense of progression.
A sense of progress can be created in education to inform the students about their performance and progress in a course. Used differently, a learning process can develop progressively and involve increasingly challenging tasks. This idea of progression was deployed in a teaching course at the University of Arizona (Lee, 2012) . Progression was used here to allow students to move from one learning objective to another. Here, learning objectives include 1) identifying, understanding and remembering, 2) analyzing, evaluating, critiquing and summarizing, and 3) composing, creating and planning. As such, these learning objectives were organized to assist progressive development of skills.
This literature review identifies multiples game elements and show that gamification is variously deployed in various educational settings as a means to motivate and engage students. Dicheva et al. (2015) argue that gamification that has been purposively deployed in education is typically found in teaching computer science disciplines. In contrast, in their analysis of gamification in education, Stott and Neustaedter (2013) found that the gamification concept resonates with modern pedagogical practices. This suggests that gamification is far from novel in such settings. However, there is paucity in the literature on gamification in (higher) education on how we might understand gamification as a pedagogy to motivate and engage students. An analytical framework was therefore developed (Table 1) .
The analytical framework in Table 1 was used as part of this project in order to explain gamification in education practices. The following aspects of teaching and learning were identified and further explored in light of the gamification concept, these are cognitive, performative and normative (see Table 1 ). Cognitive aspects involve notions of psychology and the idea of mental models. Both students and teacher has mental models associated with how teaching and learning proceed in practice. Performative aspects involve the process of doing.
In other words, both teachers and students are affected by each other's doings.
Normative aspects relate to reflective evaluations, e.g. understandings of what may constitute good or bad approaches to teaching and learning.
Teaching Sustainable Marketing Management
This section presents findings from the empirical study on gamification in an advanced course on sustainable marketing management at the Swedish University of Agricultural Science. The course is offered to students in agricultural-and environmental economics and management master's programme. The prerequisites for this course require students to have an advanced understanding (120 credits) in business administration. The course evaluations show that students enjoy this course. The learning objective of this course is to address sustainability issues from a marketing perspective. A perspective on sustainable development is therefore deployed: sustainable development cannot be fully understood from one disciplinary perspective (e.g. economics or business administration). As such, the course departs from traditional perspectives in business studies with particular reference to marketing management. It then introduces theories, concepts and empirical examples from business studies and marketing contexts, which offers multiple perspectives on aspects of sustainable development. As such, the course brings multiple perspectives into the teaching activities, and students are encouraged to be actively engaged in these activities. The pedagogical These teaching activities are explored below with particular focus on the use of game elements in these.
Teaching Activities and Game Elements
The lectures are developed and performed by the teacher of this course. These lectures introduce theories and concepts relating to sustainable marketing management. These lectures are traditional in the sense that the teacher "talks to the students" and introduce as well as explains theoretical frameworks and concepts relating to sustainable development from a marketing perspective. For example, the notion of the triple bottom line is displayed as part of the course where environmental, social and economic factors jointly set the framework for sustainable marketing objectives.
In the seminars students engage and critically reflect on articles relating to business studies, marketing and sustainable development. Students are also given instructions to write and submit a critical reflection as preparation for the seminars. In this way, seminars is a form of challenge where by students has to be actively engaged. At the seminars, the students are engage in dialogue with fellow students and the teacher. The teacher's role at the seminar is to facilitate dialogue. In these seminars, the articles form the basis for discussion whereby the participants present their reflections. As such, the seminars offer opportunity for multiple pathways to be explored as well as instant feedback between students including the teacher.
In case-based learning, a case study can be used for engaging students to explore a complex problem situation (Mark-Herbert, 1999) . A case study is a form of narrative or story that creates the vehicle for learning. Case study material is provided to the students along with instructions to guide the students to conduct an initial analysis as part of individual preparations (see Figure 1 ). As such, the case study represents a challenge for the students and active engagement is Figure 1 . Learning phases in case based analysis (Mark-Herbert, 1999, 11 unique analysis every time a case is used. Case studies are also useful in that they allow students to explore and make use of theoretical frameworks, concepts and ideas in relation to real world situations. Case studies may also offer grounds to train several generic competencies related to sustainable development (Wiek et al., 2011: p. 206 ) such as system thinking, anticipatory, strategic, normative and interpersonal competencies. However, working with case based learning requires careful preparations for both the teacher (to write and preparing case study materials) and students to read and analyze the case in advance of the teaching session. It also requires active participation and dialogue between all the participants, which may not suit all type of students or teachers.
Another pedagogical activity in this course is external lectures. In these instances, individuals with particular knowledge and experience relating to sustainable development and marketing are invited to share their perspectives. External lecturers are invited from firms, organizations and universities. They bring perspectives rooted in different disciplines (e.g. environmental management, sales, sociology, and innovation studies) as well as insights gained from different business contexts, e.g. energy, agriculture and forestry. In aggregate, external lectures offers students different narratives relating to sustainable development in relation to sustainability working in various contexts.
As part of completing the course, the students also conduct a group project investigation in which they identify and analyze a real world sustainability initiative. As any investigation, it presents students with a challenge to explore ways of addressing sustainability issues in a particular context. The investigation develops progressively as students learn more about their selected topic. The project is also a process that involves trial and error as well as feedback from fellow students and the teacher. This empirical illustration shows how gamification is deployed in a case of management education for sustainable development. The teaching activities in this course include multiple game elements, notably challenge, multiple pathways, trial-and-error, feedback, narrative and progression. These game elements motivate students to be actively engaged in teaching and learning activities. Notion of interdisciplinary working is promoted in this course as perspectives on sustainable development from different disciplines are brought into the teaching activities. The deployment of game elements in management education and its 
Discussion
Findings from case study research suggest that the gamification concept offers an interesting and useful approach to promote interdisciplinary working in the context of management education for sustainable development. Drawing on the neat definition of gamification as the use of game elements in non-game contexts (Deterding et al., 2011) , we identified a plurality of such elements in a selected educational setting. The pedagogical processes of the sustainability marketing management course at SLU include seminars, learning with cases, external lectures and group project. Game elements identified in these education practices are presented in Table 2 . The dynamics of game elements in education practices are assessed in terms of their contribution to learning and interdisciplinary working.
Findings from the empirical study shows that game elements can be deployed in education practices to motivate students to engage in learning activities. The use of game elements in education practices and their contribution to learning is further discussed. For instance, the use of narratives such as a case or stories from empirical contexts appears to be a useful element that motivates students to engage in the learning activity. In the sustainability marketing course, students Encourages students to critically reflect on aspects of sustainable development; the seminar readings allow students to explore multiple pathways and involve trial-and-error including frequent and targeted feedback.
Learning with cases
Challenges, narrative, role-play, trial-and-error, feedback, enjoyment
Cases consist of a story that is used as the vehicle for learning; cases allow students to explore challenges from multiple perspectives using role-play were presented with narratives from external lectures as well as in the materials that form the basis for case based learning. Narratives allow students to reflect on complex issues (e.g. aspects of sustainable development) and explore possible solutions in dialogue with others, often teacher and fellow students. As such, narratives, including the exploratory and dialogue based nature of the teaching sessions may expose students to multiple pathways. In education for sustainable development, multiple pathways in terms of ways of understanding and addressing sustainability issues rather than single answers or solutions are emphasized.
Challenges are used in education practices to engage students from the outset by placing the focus of learning upon them. For example, seminars challenge the student to read and critically reflect on the readings as well as sharing their thoughts and understanding in dialogue with fellow students and the teacher.
The notion of progression is a third element identified in the education practices. In creating a sense of progression students are faced an increasing number and level of difficulties. For example, the process of the course itself moves from understanding concepts and ideas to the application of concepts and ideas to stories from empirical contexts as well as in conducting an investigation. As such, the course requires students to develop declarative knowledge, which is assessed via an exam, as well as functional knowledge, which is assessed via the completion of an investigation.
This analysis and discussion of gamification in education practices shows how gamification can be deployed to promote interdisciplinary working in teaching sessions. More specifically, the sustainable marketing management course departs from traditional or dominant perspectives in business studies and marketing management. It offers nuanced theories and concepts that open up ways of understanding issues of sustainable development. Students are exposed to, and critically engage with, different perspectives rooted in a variety of disciplines (e.g. innovation studies, environmental management) as well as stories from empirical contexts. In these educational practices, e.g. seminars, cases, students interact with fellow students, the teacher as well as students from other disciplines to explore complex issues as well as ways to understand and resolve these.
Using the analytical framework developed in Section 3, the education practices described in Section 4 were analyzed. Table 3 shows how gamification works in practice; in terms of what such approaches do in teaching sessions with particular reference to the role of teacher and students.
This study shows that gamification in education practices are more than online applications. This insight resonates with the work by Stott and Neustaedter (2013) in that gamification forms part of nuanced and creative pedagogic practices. Indeed, education practices can deploy a variety of game elements to motivate students and engage them in learning activities. As such, this study contributes to the potential use of gamification in education beyond surface elements, e.g. points and leaderboards.
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Conclusions
This paper shows how gamification can be deployed in education practices to motivate and engage students' learning activities that involve interdisciplinary working associated with issues relating to sustainable development. More specifically, game elements beyond points system, levels and leaderboards (e.g. challenges, narrative, multiple pathways and sense of progress) can be deployed in teaching sessions to elevate the level of student engagement. Such game elements can be used in education practices (e.g. seminars, cases) to engage students in interdisciplinary working. For example, stories can be used in teaching sessions to envisage complex issues of sustainable development and engage students to explore multiple pathways to address these. As such, perspectives rooted in different disciplines such as environmental management, sales, sociology, and innovation studies and how these apply to various business contexts (e.g. energy, agriculture and forestry) can be brought into teaching activities (e.g. seminars,
case-based learning, external lectures and exploratory investigations) to explore context-bound aspects of sustainable development. However, interdisciplinary working in such context requires participants to be actively engaged in these Cognitive affects are for example the use of game elements that surprise and disrupt students and challenge their mental models on teaching and learning, and may create opportunities for nuanced ideas of teaching and learning. Performative affects are for example deployment of game elements to create conditions for desirable actions and behavior, e.g. dialogue based and exploratory seminars that create conditions for students to actively engage in these. Normative affects are for example the use of game elements to challenge traditional learning and create fun and interactive learning perceived by students as good teaching and learning practice. Seen in this way, gamification in management education for sustainable development can be used to motivate students to engage in deep approach to learning and help them to attain both declarative and functional knowledge. It offers a pedagogic approach to elevate students' engagement, which can be necessary to promote interdisciplinary working in management education for sustainable development.
